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Introduction. 
This paper presents six tables of PH values corresponding to electromotive 
forces determined by the use of the following electrodes against di白erentst却-
dard e1ectrodes as noted below and also a table for temperature correction : 
Table 1. Hydro.quirihydrone against NjIO KCl・calomelElectrode. 
"II. " . " "saturated" " 
" II. Quinhydrone "NjIO KCl・calomel " 
" lV. " "saturated" " 
"V. " " Quinhyrone standard " 
" VI. Hydrogen Electrode " N/IO and saturated KCl・calomel " 
" VII. Antimony" "" " " " " " 
ln computation， the following formulae w町eused according to a kind of 
chain， asgivcn below : 
Formula I. 
PH = 4・86一一ー ごと 1)
0.0577 
is used， for 
unknown solution 
Hg-HgCI I NjlO KCl I sat.KCl I Hydro叩dnhydroneI Pt(blank) 
super-saturated. 
1) BlILMANN M. E. and M. H. LUND， Annales de Chemie， 16; 321，1922. 
200 A. ITANO: 
The hydro-quinhydrone method is recommended by some investigators 
especially for determination of hydrogen ion concentration in solution which 
contain glucose， alcohoJl) and ammonium ionsめ. In this method， the manipula-
tion is the same回 incぉeof the quinhydrone method except the hydro quin-
hydrone which is the mixture of quinol (hydroquinone) and quinhydrone in the 
ゐllowingproportion is used : 
0.1 g. quinhydrone 1 
} isused for 15 cc of solution tested. 
1.0 g. quinol J 
A part of this mixture is dissolved and the rest remains as a precipitate into 
which the platinurri wire electrode is completly immersed， asshown below: 
Fig. 1. 
Hydro叩linhydroneElectrode. 







? ? ? 、
百 isform of electrode is recommended to be used in conjunction with the 
ITANO's portable potentiometer. 
F01明 ula 1. 
.， 8) 
PH = 6.37一一石一一一円-
is used， for 
1) GR舗 MAN，F.， Bi∞he瓜 }our.21， 441， 1927・
のSHIKATA，M. and 1. T.必>HI.，J. Bi∞hemi山 y，X， 115， 1928. 
3) BlILMA開，M. E.， Loc. cit. 








PH = 6.35一一.一.0577 
is used， for 
Hg-HgCl ， N/IO KCl ， sat. KCl Unknown solution Quinhydrone， saturated Pt(blank) 
Formula IV. 
ヲデ ホ
PH = 7.86一一一一一一一0.0577 
is used， for 
Hg-HgCl ， sat. KCl ， sat. KCl Unknown sblution Qulnhydrone， saturated Pt(bla此)
Fonnula V. 
ヲデ ホ
PH = 2.04 +一一一一一一.0577 
is used， for 
Quinhydrone 
Pt(blank) ， HCl O.OI N ， sat. KCl 
KCl 0.09 N I 
Unknown solution 
Quinhydrone， saturated Pt(blank) 
On the quinhydrone. methode， the reportst) were given previously. The 
method can be used very conveniently under ordinary circumstances within the 
range of PH 1-8.5 safely. 
Formula VI. (A) and (B) 












? ??????? ????????????? ???
1) BIILMAN， M. E.. J. Agr. Scien白， 14， 232， 1924・・ITANO，A. aロdK.Ho釦 da. 1ρc. Cit. p. 204 
2) For the detail， consult ibid. 
3) The g踊 chainis so well known that the explanation is obvious. 
202 A.IT，凶0:












are used， for 
????????? ?????? ???????????






The PH values were computed for the temperature， 180 C. and for any 
other temperature， the use of the foIIowing factors is recommended : 
Table A. 
Tempera.色1l1'eFa.ctors. 
.C. Factors. X oc. Facto四.X
8 1.036 zz 0.986 
9 1.03Z Z3 0.983 
10 I.OZ9 24 0.980 
II I.OZ5 z5 0・976
12 1.021 26 0.973 
13 1.018 27 0.970 
14 1.014 zs 0.9品
15 1.011 29 0・963
16 1.∞7 30 0.960 
17 1.∞3 31 0.956 
IS 1.000 3Z 0.953 
19 0.997 33 0.950 
20 0.993 34 0.046 
21 0-9卯 35 0.943 
In making the correction for temperature， itwas found that the factors 
given in Table A which is based on the Nernst equation are correct only for 
certain range of PHS since the change of value of πvaries sIightIy according to 
PH. 
At the neutral point the change in voltage per degree of temperature is 
I about two milIivolts; for PH = 4， one miIivolt， and for PH = 11 is about three 
miIivolts. The auther caIculated the correction factors based on the value of π 
at di行erenttemperature， for different PHS， and grouped them as shown in Table 
B， and called it“Arbitrary Factors " which was found to give very satisfact仰
results. 
"Tables of PH values ∞rrespclodiog to E. M. F." 203 
Table B. 




1 -4 6-9 10-14 
10 I.OII3 1.0151 1.0177 
I 1.∞99 1.0133 1.015 
12 J.∞85 l.oII5 1.0133 
13 1.∞71 . 1.0095 I.OIII 
14 1.∞57 1∞76 1.α耳89
15 1.∞42 1.∞57 1.∞67 
16 1.∞28 1.∞]8 1.∞45 
17 1∞14 1.0019 1.∞23 
13 1.0000 1.0000 1.0000 
19 0.9986 0.9981 0.9978 
20 0.9972 0.9962 0.9955 
21 0.9958 0.9940 0.9933 
22 0.9944 0.9925 0.9910 
23 0，伺30 0.990(> O.必S8
24 0.9916 O.係88 0.9866 
25 0.9902 0.9870 0.9844 
26 0.9888 0・9852 0.9822 
27 白9874 0.9834 0・98∞
23 0.98白 0.9816 0.9773 
29 0・9846 0-9798 0.8756 
30 0.9832 0-97So 0-9734 
Conversion Graph of Observed Voltage of 
Di行erentChains， at 180 C. 
Figure IJ. gives the graphs showing relation ofvoltage observed by various 
chains as indicated in the figure. 
(Fig. 1I. s. P. 204.) 
λTott :τnese tables have been found serviceable in our laboratory where 
so many PH determination are made daily， and to check one electrode and a 
standard electrode against another. The auther sincerely wishes that they serve 
the others as well. 
The auther is aware of the inadequecy1) of the saturated KCI・calomelelect-
1) SOR町 SEN，S. P. L.姐 dK. LINDEllSTORM.LANG， Comptes-Reodus， des Travaux: du Lab. 
Carlsberg， XV， 6， 39， 1924-
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rode used as the standard for investigation which requires great accuracy but it 
is recommended to be used as a working electrode. 1t can be prepared very 
easily without reference to the normality， evaporation during its use and diffusion 
potential in the chain， and especiaIIy the simple type resists shaking. The fre-
quent check against an electrode of known potential is recommended to assure 
its exact potential. 
Although the auther checked the figures， some errors might have been 
overlooked and he invites any suggestions or corrections to improve 'the Tables. 
Table 1. 
Hydro-quinhydrone againot Njl0 XCl-calomel盟関仕ode.




π PH π PH π PH 
0.280 O.∞ 。忽ぬ 1.39 0.120 2.78 
0.278 0.04 0.198 1.43 0.118 2.81 
6 0.08 6 ].46 6 2.84 
4 0.11 4 1.50 4 2.88 
2 0.15 2 1.63 2 2.91 
0.270 0.18 0.190 1.56 0.110 2.95 
0.268 0.21 0.188 1.60 0.108 2.98 
6 0.25 8 1.63 6 3.02 
4 0.28 4 1.67 4 3.05 
2 0.32 2 1.70 2 3.09 
0.260 0.35 0.180 1.74 0.1∞ 3.12 
0.258 0.39 0.178 1.77 0.098 3.16 
6 0.42 6 1.81 8 3.19 
4 0.46 4 1.84 4 3.23 
2 0.49 2 1.88 2 3.26 
0.2叩 0.53 0.170 1.91 0.090 3.29 
0.248 0.56 0.168 1.94 0.088 3.33 
8 0.60 8 1.98 8 3.36 
4 0.63 4 2.01 4 3.40 
2 0.66 2 2.06 2 3.43 
0.240 0.70 0.160 2.08 0.080 3.47 
0.238 0.73 0.168 2.12 0.078 3.50 
6 0.77 6 2.15 6 3.54 
4 0.80 4 2.19 4 3.57 
2 0.84 2 2.22 2 3.61 
0.230 0.87 0.150 2.26 0.070 3.64 
0.228 0.91 0.148 2.29 0.068 3.67 
6 ・ 0.94 8 2.33 6 3.71 
4 0.98 4 2.36 4 3.74 
2 1.01 2 2.39 2 3.78 
0.220 1.05 0.140 2.43 0.060 3.81 
0.218 1.08 0.138 2.46 0.058 3.85 
8 1.11 6 2.50 6 3.88 
4 1.15 4 2.53 4 3.92 
2 ].18 2 2.57 2 3.95  
0.210 1.22 0.130 2.60 O.由。 3.99 
0.208 1.25 0.128 2.6i 0.048 4.位
8 1.29 6 2.67 6 4.06 
4 1.32 4 2.71 4 4.09 
2 1.36 2 2.74 a 。 4.12 
208 Tab1e L Hydro-quinhydrone against N/10 KC1・Ca1ome1E1ectrode. 
T. PH ，τ PH ，τ PH 
1 4.14 一0.004 4.92 一0.049 5.70 
0.040 4.16 5 4.94 -0.0却 5.72 
0.039 4.18 6 4.96 1 5.73 
8 4.19 7 4.97 2 5.75 
7 4.21 8 4.99 3 5.77 
6 4.23 0ー.019 5.01 4 5.79 
5 4.25 -0.010 5.02 5 5.80 
4 4.26 1 6.04 8 5.82 
3 4.2~ 2 6.06 7 5.84 
2 4.30 3 5.08 8 5.86 
1 4.32 4 6.09 -0.059 5.87 
0.030 4.33 5 5.11 -0.060 5.89 
0.029 4.35 6 5.13 1 5.91 
8 4.37 7 5.15 2 5.92 
7 4.38 8 5.16 3 5.94 
6 4.40 0ー.019 5.18 4 5.96 
5 4.42 一0.020 5.20 5 5.98 
4 4.44 1 6.21 6 5.99 
3 4.45 2 5.23 7 6.01 
2 4.47 3 5.25 8 6.03 
1 4.49 4 5.27 -0.069 6.05 
0.020 4.51 5 5.28 一0.070 6.06 
0.019 4.52 6 5.30 1 6.08 
8 4.54 7 5.32 2 6.10 
7 4.56 8 5.34 3 6.11 
6 4.57 一0.029 5.35 4 6.13 
5 4.59 -0.030 5.37 5 6.15 
4 4.61 1 5.39 6 6.17 
3 4.63 2 5.41 7 6.18 
2 4.64 3 5.42 8 6.20 
1 4.66 4 5.44 -0.079 6.22 
0.010 4.68 5 5.64 0ー.080 6.24 
O.∞9 4.70 6 5.47 1 6.25 
8 4.71 7 5.49 2 6.27 
7 4.73 8 5.51 3 6.29 
6 4.75 0ー.039 5.53 4 6.30 
5 4.76 -0.040 5.54 5 6.32 
4 4.78 1 5.56 6 6.34 
3 4.80 2 5.58 7 6.36 
2 ・ 4.82 、 3 5.60 8 6.37 . 
1 4.83 4 5.61 一0.089 6.39 
O.αm 4.85 5 5.63 -0.090 6.41 
-0.001 4.87 8 5.65 1 6.42 
2 4.89 7 5.66 2 6.44 . 
3 4.90 8 5.68 3 6.46 
Table 1. Hyd旨叩inhydrooeagai凶 tN/I0 KClωomel Electrode. 2句
π PH 'It PH 官 PH 
-ー0.094 6.48 0ー.134 7.17 -0.174 7.86 
5 6.50 5 7.19 6 7.88 
8 6.51 8 7.20 8 7.91 
7 6.53 7 7.22 7 7.91 
8 6.55 8 7.24 8 7.93 
-0.099 6.56 -0.139 7.26 -0.179 7.95 
-0.1∞ 6.58 -0.140 7.27 0ー.180 7.97 
1 6.60 1 7.29 1 7.98 
2 6.62 2 7.31 2 8.00 
3 6.63 3 7.33 3 8.02 
4 6.65 4 7.34 4 8.03 
5 6.67 5 7.36 5 8.05 
8 6.69 8 7.38 6 8.07 
7 6.70 7 7.39 7 8.09 
8 6.72 8 7.41 8 8.10 
-0.109 6.74 -0.149 7.43 0ー.189 8.12 
-0.110 6.75 -0.1叩 7.45 -0.190 8.14 
1 6.77 1 7.46 1 8.16 
2 6.78 2 7.48 2 8.17 
3 6.81 3 7.50 3 8.19 
4 6.82 4 7.52 4 8.21 
5 6.84 5 7.53 5 8.23 
6 6.86 8 7.55 8 8.24 
7 6.88 7 7.57 7 8.26 
8 6.89 8 7.59 8 8.28 
-0.119 6.91 -0.169 7.60 -0.199 8.29 
一0.120 6.93 -0.160 7.62 -0.2∞ 8.31 
1 6.94 1 7.64 1 8.33 
2 6.96 2 7.65 2 8.35 
3 6.98 3 7.67 3 8.36 
4 7.∞ 4 7.69 4 8.38 
5 7.Ql 5 7.71 5 8.40 
8 7.03 6 7.72 8 8.42 
7 7.05 7 7.74 7 8.43 
8 7.07 8 7.76 8 8.45 
0ー.129 7.08 一0.169 7.78 -0.209 8.47 
0ー.130 7.10 -0.170 7.79 一0.210 8.48 
1 7.12 1 7.81 1 8.50 
2 7.14 2 7.83 
3 7.15 3 7.84 
Table 1. 
Hydro-quinhydrone against Saturated KCl-Calomel Elecむode.
Table I. Hydro-quinhydrone against Saturated KC1-Calomel El出町de. 213 
Table I. 
Hydro司uinbydroneagains色Satura胎dKCl・CalomelElectrode. 
(PH = 6.37ー ヱー=tat ]8'・'c.)
0.0577 


















































































































































































































214 Table 1. Hydro・quinhydroneagainst Saturated KCI・CalomelElectrode. 
π PH π PH π .PH 
0.129 4.13 0.084 4.91 0.039 5.69 
8 4.15 3 4.93 8 5.71 
7 4.17 2 4.95 7 5.73 
6 4.19 1 4.97 6 5.74 
5 4.20 0.080 4.98 5 5.76 
4 4.22 0.079 5.∞ 4 5.78 
3 4.24 8 5.02 3 5.80 
2 4.26 7 5.03 “ 。 5.81 
1 4.27 8 5.05 1 5.83 
0.120 4.:?9 5 5.07 0.030 5.85 
0.119 4.31 4 5.09 0.029 o.86 
8 4.32 3 5.10 8 5.88 
7 4.34 2 5.12 7 5.90 
8 4.36 1 5.14 8 5.92 
5 4.38 0.u70 5.16 5 5.93 
4 4.39 0.069 5.17 4 5.95 
3 4.41 8 5.19 3 5.17 
2 4・43 7 5.21 2 5.99 
1 4.45 6 5.22 1 6.00 
0.110 4.46 5 5.24 0.020 6.02 
0.109 4.48 4 5.26 0.019 6.04 
8 4.50 3 5.28 8 6.05 
7 4.52 2 5.29 7 6.07 
6 4.53 1 日.31 6 6.09 
5 4.55 0;佃O 5.33 5 6.11 
4 4.57 0.059 5.35 4 6.12 
3 4.58 8 5.36 3 6.14 
2 4.60 7 5.38 2 6.16 
1 4.62 6 5.40 1 6.18 
0.1∞ 4.64 5 5.41 0.010 6.19 
0.099 4.65 4 5.43 0.009 6.21 
8 4.&7 3 5.45 8 1.23 
7 4.69 2 5.47 7 6.25 
6 4.71 1 5.48 6 6.26 
5 4.72 0.0叩 5.50 5 6.28 
4 4.74 0;ω9 5.52 4 6.30 
3 4.76 8 5.54 3 6.31 
2 4.77 7 5.55 “ 。 6.33 
1 4.79 8 5.57 1 6.35 
0.090 4.81 5 5.59 O.αm 6.37 
0.089 4.83 4 5.61 一O.∞1 6.38 
8 4.84 3 5.62 2 6.40 
7 4.86 2 5.64 3 6.42 
8 4.88 1 5.66 4 6.44 
5 4.90 0.040 5.67 5 6.45 
Table 1I. Hydro-quinhydrooe against Saturated KCl・CalomelElectrode. 215 
Tτ PH ，τ PH ，τ PH 
-0.∞6 6.47 -0.046 7.16 -0.086 7.85 
7 6.49 7 7.18 7 7.87 
8 6.51 8 7.20 8 7.89 
Oー.∞9 6.52 0ー.049 7.21 一0.089 7.91 
0ー.010 6.54 -0.050 7.23 -0.090 7.92 
1 6.56 1 7.25 l 7.94 
。“ 6.57 2 7.27 2 7.96 
3 6.59 3 7.28 3 7;98 
4 6.61 4 7.30 4 7.99 
5 6.63 5 7.32 5 8.01 
6 6.64 6 7.34 6 8.03 
7 6.66 7 7.35 7 8.04 
8 6.68 8 7.37 8 8.06 
0ー.019 6.70 -0.059 7.39 -0.099 8.08 
0ー.020 6.71 ....O.C60 7.40 -0.1叩 8.10 
1 6.73 1 7.42 1 8.11 
2 6.75 2 7.44 2 8.13 
3 6.76 3 7.46 3 8.15 
4 6.78 4 7.47 4 8.17 
5 6.80 5 7.49 5 8.18 
8 6.82 8 7.51 8 8.20 
7 6.83 7 7.53 7 8.22 
8 6.!5 8 7.54 8 8.24 
-0.029 6.87 一0.069 7.56 -0.109 8.25 
0ー.030 6.89 -0.070 7.58 -0.110 8.27 
1 6.90 1 7.59 1 8.29 
2 6.92 。“ 7.61 2 8.30 
3 6.94 3 7.63 3 8.32 
4' 6.95 4 7.65 4 8.34 
5 6.97 5 7.66 5 8.36 
8 6.99 6 7.68 6 8.37 
7 7.01 7 7.70 7 8.39 
8 7.02 8 7.72 日 8.41 
0ー.03日 7.04 0ー.079 7.73 -0.119 8.43 
-0.040 7.06 -0.080 7.75 -0.120 8.44 
1 7.08 1 7.77 1 8.46 
2 7.09 2 7.79 2 8.48 
3 7.11 3 7.80 3 8.49 
4 7.13 4 7.82 4 8.51 
5 7.15 5 7.84 
Table III. 









































Table IIL Quintydrone against N/IO KCI.Calomel Electrode. 
Table II. 








































































































































































220 Table III. Q山 bydroneagainst N/10 KCI-Calome1 Electrode. 
，τ PH lt PH 1t PH 
0.126 4.16 0.057 5.36 0.012 6.14 
4 4.20 8 6.37 1 6.16 
2 4.23 5 5.39 0.010 6.17 
0.120 4.27 4 5.41 0.009 6.19 
0.118 4.30 3 5.43 8 6.21 
6 4.34 2 5.44 7 6.22 
4 4.37 1 5.46 6 6.2i 
2 4.40 0.050 5.48 5 6.26 
0.110 4.44 0.0!9 5.60 4 6.28 
0.108 4.47 8 6.51 3 6.29 
6 4.51 7 5.3 2 6.3L 
4 4.54 6 5.66 1 6.33 
2 4.58 5 5.57 O.αxl 6.35 
0.1∞ 4.61 4 5.68 -0.001 6.36 
0.098 4.65 3 6.60 2 6.38 
6 4.68 2 6.62 3 6.40 
4 4.72 1 5.63 4 6.41 
2 4.75 0.u40 5.65 5 6.43 
0.090 4.79 0.039 6.67 6 6.45 
0.088 4.82 8 5.69 7 6.47 
8 4.86 7 5.70 8 6.48 
4 4.89 8 6.72 -0.∞9 6.50 
2 4.92 5 6.74 -0.010 6.52 
0.080 4.96 4 5.76 1 6.54 
0.078 4.99 3 6.77 2 6.55 
7 5.01 2 6.79 3 6.67 
8 5.03 1 5.81 4 6.59 
5 5.06 0.030 5.83 5 6.61 
4 6.06 0.029 6.84 6 6.62 
3 6.08 8 5.86 7 6.6! 
2 5.10 7 5.88 8 6.66 
1 6.11 8 6.90 -0.019 6.67 
0.070 6.13 5 6.91 -0.020 6.69 
0.069 5.16 4 6.93 1 6.71 
8 6.17 3 5.95 2 6.7& 
7 6.18 2 6.96 3 6.74 
6 5.20 1 6.98 4 6.76 
5 6.22 0.020 6.00 5 6.78 
4 6.24 0.019 6.02 6.80 
3 6.25 8 6.03 7 6.81 
2 6.27 7 6.05 8 6.83 
1 6.29 8 6.07 -0.029 6.85 
0.060 6.31 5 6.09 -0.ωo 6.87 
O.白 9 6.32 4 6.10 1 6.88 
8 6.34 s 6.12 2 6.90 
Table II. Quinhydrooe against N/I0 KCl-ωomel Eledrode. 221 
π PH 官 PH 官 PH 
-0.033 6.92 -O.06i 7.45 -0.095 7.99 
4 6.93 5 7.47 8 8.01 
5 6.95 6 7.49 7 8.03 
6 6.97 7 7.51 8 8.04 
7 6.99 8 7.52 -0.099 8.06 
8 7.∞ -0.佃9 7.54 0ー，1∞ 8.08 
-0.039 7.02 -0.070 7.56 1 8.10 
-0.040 7.04 1 7.58 2 8.11 
1 7.侃 2 7.59 3 8.13 
2 7.07 3 7.61 4 8.15 
3 7.09 4 7.63 5 8.17 
4 7.11 5 7.65 6 8.18 
5 7.13 6 7.66 7 8.20 
6 7.14 7 7.68 8 8.22 
7 7.16 8 7.70 -0.109 8.23 
8 7.18 -0.079 7.71 -0.110 8.25 
-0.049 7.19 -0.080 7.73 1 8.27 
-0.050 7.21 1 7.75 2 8.29 
1 7.23 2 7.77 3 8.~ 
2 7.25 3 7.78 4 8.32 
‘。， 7.26 4 7.80 5 8.34 
4 7.28 5 7.82 8 8.36 
5 7.30 6 7.84 7 8.37 
6 7.32 7 7.85 8 8.39 
7 7.33 8 7.87 -0.119 8.4l 
8 7.35 -0.089 7.89 -0.120 8.43 
-0.059 7.37 一0.0別 7.91 1 8.44 
-0.ωo 7.39 1 7.92 2 8.46 
1 7.40 2 7.94 3 8.48 
2 7.42 3 7.96 4 8.49 
s 7.44 4 7.97 5 8.51 
Table IV. 










































Table IV. Quinhydrone against Saturated KCI Calomel Electrode. 225 
Table IV. 







































































































































































226 Table lV. Quinhydrone against Saturated KC1.Calomel Electrode. 
π PH '" PH π PH 
0.216 4.12 0.171 4.90 0.126 5.68 
.5 4.13 0.170 4.92 5 5.70 
4 415 0.169 4.94 4 . 5.72 
3 4.17 8 4.96 3 5.73 
。・4 4.18 7 4.97 2 5.75 
1 4.20 6 4.99 1 5.77 
0.210 4.22 5 5.01 0.120 5.79 
0.209 4，'14 4 5.03 0.119 5.80 
8 4.25 3 5.04 8 5.'32 .‘ 
7 4.27 2 5.06 7 5.84 
8 4.29 l 5.08 6 5.86 
5 4.31 0.160 5.09 5 5.87 
4 4.32 0.169 5.11 4 5.89 
3 4.34 8 5.13 3 5.91 
2 4.36 7 5.16 2 5.92 
1 4.38 6 5.16 1 5.94 
0.2∞ 4.39 5 5.18 0.110 5.96 
0.199 4.41 4 5.20 0.109 5.98 
8 4.43 3 5.22 . 8 5.99 
7 4.44 2 5.23 7 6.01 
6 4.46 1 5.25 8 6.03 
5 4.48 0.150 5.27 5 6.05 
4 4.50 0.149 5.28 4 6.06 
3 4.51 8 5.30 3 6.08 
2 4.53 7 5.32 2 6.10 
1 4.55 6 5.34 1 6.12 
0.190 4.57 5 5.35 0.1∞ 6.13 
0.189 4.58 4 5.37 0.099 6.15 
8 4.60 3 5.39 8 自.17
7 4.62 2 5.41 7 6.18 
6 4.63 1 5.42 6 6.20 
5 4.65 0.140 5.44 5 6.22 
4 4.67 0.139 5.46 4 6.24 
3 4.96 8 5.47 3 6.25 
2 4.70 7 5.49 2 6.27 
1 4.72 6 5.51 1 6.29 
0.180 4.74 5 5.53 0.090 6.31 
0.179 4.77 4 5.54 0.089 6.32 
8 4.78 3 5.56 8 6.34 
7 4.80 . 2 5.58 7 6.36 
6 4.82 1 5.61 6 6.37 
5 4.83 0.130 5.6t 5 6.39 
4 4.85 0.129 5.63 4 6.41 
3 4.87 8 5.65 3 6.43 
2 4.89 7 5.日7 2 6.44 
Tab1e IV. Quinhydrone against Saturated KC1.Ca1ome1 E1ectrode. 227 
π PH t rH 's PH 
0.081 6.46 0.041 7.15 0.001 7.85 
0.080 6.48 0.040 7.17 O.αJO 7.86 
0.079 6.50 0.039 7.19 一0.001 7.88 
8 6.51 s 7.20 2 7.90 
7 6.53 7 7.22 3 7.91 
6 6.55 6 7.24. 4 7.93 
5 6.56 5 7.26 5 7.95 
4 6.58 4 7.27 6 7.97 
3 6.60 3 7.29 7 7.98 
2 6.62 2 7.31 8 8.00 
1 6.63 1 7.33 Oー.∞9 8.02 
0.070 6.65 0.030 7.34 一0.010 8.04 
0.069 6.67 0.029 7.36 1 8.05 
8 6.69 8 7.38 2 8.07 
7 6.70 7 7.40 3 8.09 
8 6.72 8 7.41 4 8.10 
5 6.74 5 7.43 5 8.12 
4 6.76 4 7.45 6 8.14 
3 6.77 3 7.46 7 8.16 
2 6.79 2 7.48 8 8.17 
1 6.81 1 7.50 -0訓 9 8.19 
0.060 6.82 0.020 7.52 -0.020 8.21 
0.059 6.84 0.019 ， 7.M 1 8.23 
8 6.86 8 7.55 2 8.24 
7 6.83 7 7.57 3 8.26 
6 6.89 8 7.59 4 8.28 
5 6.91 5 7.60 5 8.30 
4 6.93 4 7.62 6 8.31 
3 6.95 3 7.640 7 8.33 
2 6.96 2 7.65 8 8.35 
1 6.臼8 1 7.67 -0.029 8.36 
0.0叩 1.∞ 0.ul0 7.69 -0.030 8.38 
0.049 7.01 0.009 7.71 1 8.40 
8 7.03 8 7.72 2 8.42 
7 7.05 7 7.74 3 8.43 
6 7.07 6 7.76 4 8.45 
5 7.08 5 7.78 5 8.47 
4 7.10 4 7.79 6 8.49 
3 7.12 3 7.81 7 8.50 
2 7.14 2 7.83 
Table V. 
Quinhydrone againot Quinhydrone Standard Electrode. 
Table V. ~inhydrooe agalnst Qulnhydrooe Standard Electrode. 231 
Table V. 
Quinhydrone aga.inat Q叫nhydro.n.eStandard Electrode. 
(拘置2.04+ O・「1LJ67剛7'at 18・c.)
1: rH 1: PH 1: PH 
-0.117 0.01 -0.037 1.39 0.041 2.75 
6 0.04 5 1.43 3 2.78 
3 0.08 3 1.46 5 2.82 
-0.111 0.11 一O.伺1 1.50 7 2.85 
一0.100 0.15 -0.1国9 1・53 0.049 2.88 
7 0.18 7 1.57 0.051 2.92 
5 0.22 5 1.60 3 2.95 
s 0.25 3 1.64 5 2.99 
-0.101 0.29 -0.021 1.67 7 3.位
-0.ω9 0.32 -0.019 1.71 0.059 3.06 
7 0.35 7 1.74 O.叩 1 3.ω 
5 0.39 5 1.78 3 3.13 
3 0.42 3 1.81 5 3.16 
-0.'伺 l 0.46 -0.011 1.84 7 3.20 
-0.089 0.49 -0.釧)9 1.88 0.060 3.23 
7 0.53 7 1.91 0.071 3.27 
5 0.56 5 1.95 3 3.30 
3 0.60 3 1.98 5 3.34 
一0.081 0.63 -0.001 2.02 7 3.37 
-0.079 0.67 O.償却 2.悦 0.079 3.40 
7 0.70 O.∞1 2.05 0.081 3.44 
5 0.74 3 2.09 3 3.47 
3 0.77 5 2.12 5 3.51 
-0.071 0.80 7 2.16 7 3.54 
-0.069 0.84 O.例目9 2.19 0.'伺9 3.58 
7 0.87 0.011 2.23 0.0>>1 3.61 
6 0.91 s 2.26 3 3.65 
3 0.94 5 2.30 5 3.68 
0ー.061 0.98 7 2.33 7 8.72 
-0.089 1.01 0.019 2.36 O.伺9 3.76 
7 1.05 0.021 2.40 0.101 3.79 
5 1.08 3 2.43 3 3.82 
3 1.12 5 2.47 5 3.86 
-0.051 1.16 7 2.50 7 3.89 
-0.049 1.19 0.029 2.54 0.109 3.92 
7 1.22 0.031 2.67 0.111 3.96 
5 1.26 s 2.61 3 3.99 
s ].29 5 2.64 5 4.03 
-0.倒1 1.32 7 2.68 7 4.06 
-0.039 1泊 0.039 2.71 0.119 4.10 
232 Tab1e V. Quinhydr甜 againstQuinbydr柑 St岨 dardE1ect町也
'略 PH π PH π PH 
0.121 .4.13 0.191 5.35 0.236 6.13 
3 4.17 2 5.36 7 6.14 
5 4.20 3 5.18 8 6.16 
7 4.24 4 5.40 0.239 6.18 
0.129 4.27 5 5.42 0.240 6.19 
0.131 4.31 6 5.43 1 6.21 
3 4.34 7 5.45 2 6.23 
5 4.38 8 5.47 3 6.25 
7 4.41 0.199 5.48 4 6.26 
0.139 4.44 0，2∞ 5.50 5 6.28 
0.141 4.48 1 5.52 6 6.30 
3 4.51 2 5.54 7 6.12 
5 4.65 3 6.55 8 6.33 
7 4.58 4 5.57 0.249 6.36 
0.149 4.62 5 5.69 0.250 6.37 
0，151 4.65 8 5.61 1 6.39 
3 4.69 7 6.62 2 6.40 
5 4.72 8 5.64 3 6.42 
7 4.76 0.209 5.1伺 4 6.44 
0.159 4.79 0.210 5.67 5 6.45 
0.161 4.83 1 5.69 6 • 6.47 
3 4.86 2 5.71 7 6.49 
5 4.90 3 5.73 8 6.51 
7 4.93 4 5.74 0.259 6.52 
0.169 4.96 5 5.76 0.260 6.54 
0.171 5.1∞ 8 6.78 1 6.56 
2 5.02 7 5.80 2 6.58 
3 5.03 8 5.81 3 6.59 
4 5.05 0.219 5.83 4 6.61 
5 6.07 0.220 5.85 5 6.63 
8 5.09 1 5.8'1 8 6.65 
7 5.10 2 5.88 7 6.66 
8 5.12 3 5.90 8 6.68 
0.179 5.14 4 6.92 0.269 6.70 
0.180 5.15 5 5.93 0.270 6.71 
1 5.17 8 5.95 1 6.73 
2 5.19 7 6.97 2 6.76 
s 6.21 8 6.99 3 6.77 
盛 6.22 0.229 6，∞ 4 6.78 
5 6.21 0.230 6.02 5 6.80 
6 5.26 1 6.04 6 6.82 
• 7 6.28 2 6.伺 7 6.84 
8 -5.29 3 6.07 8 6.85 
0，189 6.31 4 6.仰 0.279 6.87 
0.100 5.33 再 6.11 0.280 6.89 
Table V. Quinhydmne against Quinhydrone St剖 dardElectrode. 233 
n PH n PH n PH 
0.281 6.91 0.313 7.46 0.345 8.01 
2 6.92 4 7.48 8 8.03 
3 6.94 5 7.49 7 8.05 
4 6.96 8 7.51 8 8.07 
5 6.98 7 7.53 0.349 8.08 
6 6.99 8 7.55 0.3閃 8.10 
7 7.01 0.319 7.o6 1 8.12 
8 7.1伺 0.320 7.58 2 8.14 
0.289 7.叫 1 7.60 3 8.15 
0.290 7.佃 2 7.62 4 8.17 
1 7.08 3 7.63 5 8.19 
2 7.10 4 7.65 8 8.20 
3 7.11 5 7.67 7 8.22 
4 7.13 8 7.69 8 8.24 
5 7.15 7 7.70 0.359 8.26 
8 7.17 8 7.72 0.3舶 8.27 
7 7.18 0.329 7.74 1 8.29 
8 7.20 0.330 7.75 2 8.31 
0.299 7.22 1 7.77 3 8.33 
。忽xl 7.23 2 7.79 4 8.34 
l 7.25 3 7.81 5 8.36 
2 7.27 4 7.83 8 8.38 
3 7.29 5 7.君4 7 8.40 
4 7.30 8 7.86 8 8.4L 
5 7.32 7 7.88 0.369 8.43 
6 7.34 8 7.89 0.370 8.45 
7 7.36 0.339 7.91 1 8.47 
8 7.37 0.340 7.93 2 8.48 
0.309 7.39 1 7.95 3 8.回
0.310 7.41 2 7.96 4 8.52 
l 7.43 3 7.98 
2 7.44 4 &∞ 
Table VI. 
Ht-盟関trode時ainotN/I0 and Saturated XC1-Calomel Electrode. 
TめleVI. HI.El~trnde against N/I0 and Saturated. KCl・Calomel~trode・ 237
Table VI. 
H2唱leotrodeagainst NflO and Satura句dKCl・ca10melEleo色rode.
(Pπ-EI00r E岨H ~ 1; - ~l~.~... c，lat:. at 18・C.)
0.0677 
官邸叫*l降 司N/I0. PH 官sat. 官Njl0 PH 
0.2回 0.338 O.∞ 0.330 0.418 1.38 
2 0.340 0.03 。“ 0.420 1.41 
4 2 0.06 4 2 1.45 
6 4 0.10 6 4 1.48 
0.258 6 0.13 0.338 6 1.52 
0.260 0.348 0.17 0.340 0.428 1.55 
2 0.350 0.20 2 0.430 1.59 
4 2 0.24 4 2 1.62 
6 4 0.27 8 4 1.66 
0.268 6 0.31 0.318 6 1.69 
0.270 0.358 0.34 0.350 0.438 1.73 
2 0.360 0.38 2 0.440 1.76 
4 2 0.41 4 2 1.79 
6 4 0.45 6 4 1.83 
0.278 。 0.48 0.358 6 1.86 
0.280 0.368 0.51 0.360 0.448 1.90 
2 0.370 0.55 2 0.450 1.93 
4 2 0.58 4 2 1.97 
6 4 0.62 6 4 2.1∞ 
0.288 6 0.65 0.368 6 2.04 
0.290 0.378 0.69 0.370 0.458 2.07 
“ 。 0.380 0.72 2 0.460 2.11 
4 2 0.76 4 2 2.14 
8 4 {l.79 6 4 2.18 
0.298 6 0.83 0.378 6 2.21 
0.3∞ 0.388 0.86 0.380 0.468 2.24 
2 0.390 0.90 2 0.470 2.28 
4 2 0.93 4 2 2.31 
6 4 0.96 6 4 2.35 
0.308 6 1.∞ 0.388 6 2.38 
0.310 0.398 1.03 0.390 0.478 2.42 
2 0.4∞ 1.07 2 0.480 2.45 
4 2 1.10 4 2 2.49 
6 4 1.14 。 4 2.52 
0.318 6 1.17 0.398 6 2.56 
0.320 0.408 1.21 0.4∞ 0.488 2.59 
2 0.410 1.24 2 0.490 2.63 
4 2 1.28 4 2 2.66 
6 4 1.31 6 4 2.69 
0.328 6 1.35 0.408 6 2.73 
• E. ，M. F. determined by HI'Electrode against Nj10 KCI.Calomel Electrode. 
蜘 11 11 11 " 11 saturated 11 11 
238 Table VJ. HI.Electrode against N/I0 and Satur:lted KCI.Calomel Electrode. 
官岨t πN/IO PH 官sat 'RN/IO PH 
0.410 0.498 2.76 0.494 0.582 4.22 
2 0.5∞ 2.80 5 3 4.23 
4 2 2.83 8 4 4.25 
8 4 2.87 7 5 4.27 
0.418 8 2.90 8 8 4.29 
0.420 0.528 2.94 0.499 7 4.30 
2 0.510 2.97 0.5∞ 8 4.32 
4 2 3.01 1 0.589 4.34 
自 4 3.04 2 0.590 4.36 
0.428 6 3.08 3 1 4.37 
0.430 0.518 3.11 4 2 4.39 
2 0.520 3.14 5 3 4.41 
4 2 3.18 8 4 4.42 
8 4 3.21 7 5 4.44 
0.438 8 3.25 8 8 4.46 
.' 
0.440 0.528 3.28 O.駅)9 7 4.48 
2 0.530 3.32 0.510 8 4.49 
4 2 3.5 1 0.699 4.51 
8 4 3.39 2 0.6∞ 4・53
0.448 8 3.42 3 1 4.55 
M印 0.538 3.46 4 2 4.56 
2 0.540 3.49 5 3 4.58 
4 2 3.52 8 4 4.60 
6 4 3.56 7 5 4.61 
0.458 6 3.59 8 8 4.63 
0.460 0.o48 3.63 0.619 7 4.65 
2 O.日O 3.66 0.520 8 4.67 
4 2 3.70 1 O.氏)9 4.68 
8 4 3.73 2 0.610 4.70 
0.468 8 3.77 3 1 4.72 
0.470 0.558 3.80 4 2 4.74 
2 0.560 3.84 5 3 4.75 
4 2 3.87 6 4 4.77 
6 4 3.91 7 5 4.79 
0.478 6 3.94 8 8 4.81 
0.480 0.568 3.97 0.529 7 4.82 
2 0.570 4.01 0.530 8 4.84 
4 2 4.04 1 0.619 4.86 
8 4 4.08 2 0.620 4.87 
8 8 4.11 3 1 4.89 
0.489 7 4.13 4 2 4.91 
0.490 8 4.15 5 3 4.93 
1 0.679 4.16 8 4 4.94 
2 0.580 4.18 7 5 4.96 


























































































































































240 Table VI. H..Electrode agaiost N/I0 aod Saturated KCI・CalηmelElecttode. 
n""t. πN/I0 PH πsat 究N/I0 PH 
0.629 0.717 6.56 0.674 2.762 7.34 
0.630 8 6.58 5 3 7.36 
1 0.719 6.<的 8 4 7.38 
2 0.720 6.61 7 5 7.39 
3 1 6.63 8 6 7.41 
4 2 6.65 0.679 7 7.43 
5 3 6.67 0.680 8 7.44 
8 4 6.68 1 0.769 7.46 
7 5 6.70 2 0.770 7.48 
8 6 6.72 3 1 7.印
0.639 7 6.74 4 2 7.51 
0.640 8 6.75 5 3 7.53 
1 0.729 6.77 。 4 7.55 
2 0.730 6.79 7 5 7.57 
3 1 6.80 8 6 7.58 
長 2 6.82 0.689 7 7.60 
5 3 6.84 0.690 8 7.62 
6 4 6.86 1 0.779 7.63 
7 5 6.87 2 0.780 7.65 
8 6 6.89 3 1 7.67 
0.649 7 6.91 4 2 7.69 
0.650 8 6.93 6 3 7.70 
1 0.739 6.94 6 4 7.72 
2 0.740 6.96 7 5 7.74 
3 1 6.98 8 6 7.76 
4 2 6.99 0.699 7 7.77 
5 3 1.01 0.7∞ 8 7.79 
6 4 7.03 1 0.789 7.81 
7 5 7.05 2 0.790 7.83 
8 6 7.06 3 1 7.84 
0.659 7 7.08 4 2 7.86 
0.660 8 7.10 5 3 7.88 
1 0.749 7.12 6 4 7.89 
2 0.1却 7.13 7 5 7.91 
3 1 7.15 8 6 7.93 
4 2 7.17 0.709 7 7.95 
5 3 7.19 0.710 8 7.96 
8 4 7.20 1 0.799 7.98 
7 5 7.22 2 O.脱却 8.∞ 
8 6 7.24 3 1 8.02 
0.669 7 7.25 4 2 8.03 
0.670 8 7.27 5 3 8.05 
1 0.759 7.29 6 4 8.07 
2 0.760 7.31 7 5 8.08 
s 1 7.32 8 6 8.10 
Table VI. H. Electr吋eagainst N/to and SaturBted KC1-Cal日間1Etec知地. 注41
昔日.t 'ltN/IO PH 世lat. πN/I0 PH 
0.719 0.807 8.12 0.764 0.852 8.卯
0.720 8 8.14 5 3 8.92 
1 0.809 8.15 8 4 8.93 
2 0.810 8.17 7 5 8.95 
3 1 8.19 8 6 8.97 
-4 2 8.21 0.7ω 7 8.98 
5 3 8.22 0.770 8 9.∞ 
6 4 8.24 1 0.859 9.02 
7 s 8.26 2 0.860 9.04 
8 8 8.28 3 1 9.05 
0.729 7 8.29 4 2 9.07 
0.730 8 8.3l 5 3 9.09 
1 0.819 ~.33 8 4 9.11 
2 0.820 8.34 7 5 9.12 
3 1 8.36 8 6 9.14 
4 2 8.38 0.779 7 9.16 
5 3 8.40 0.780 8 9.17 
8 4 8.41 1 0.869 9.19 、
7 5 8.43 2 0.870 9.21 
8 6 8.45 3 1 9.23 
0.739 7 8.47 4 2 9.24 
0.740 8 8.48 5 3 9.26 
1 0.829 8.50 6 4 9.28 
2 0.830 8.52 7 5 9.30 
3 1 8.53 8 6 9.31 
4 2 8.55 0.789 7 9.33 
8 3 8.57 0.790 8 9.35 
8 4 8.59 1 0.879 9.36 
7 5 8.舶 2 0.880 9.38 
8 6 8.62 3 1 9.40 
0.749 7 8.64 4 2 9.42 
0.150 8 8.66 5 3 9.<t3 
1 0.839 8.67 6 4 9.45 
2 0.840 8.69 7 5 9.47 
3 1 8.71 8 8 9.49 
4 2 8.72 0.799 7 9.50 
目 3 8.74 0.8∞ 8 9.52 
8 4 8.76 1 0.889 9.54 
7 5 8.78 2 0.890 9.56 
8 6 8.79 3 1 &.57 
0.759 7 8.81 4 2 9.59 
0.760 8 8.83 5 3 9.61 
1 0.849 8.85 6 4 9.62 
2 0.8日 8.86 7 5 9.64 . 
1 8.88 8 6 9.66 
242 Table VI. H..Electrode agaiost N/I0 and Satura凶 KO.白lomelElectmde. 
πsat. πN/I0 I'H 1rsat πN/I0 I'H 
0.809 0.897 9.68 0.866 0.954 10.66 
0.810 8 9.69 0.868 6 10.70 
1 0.899 9.71 Q.870 、 0.958 10.73 
2 0.9∞ 9.73 2 0.960 10.77 
3 1 9.75 4 2 10.80 
4 2 9.76 6 4 10.84 
5 3 9.78 0.878 8 10.87 
6 4 9.80 0.880 0.968 10.90 
7 5 9.81 2 0.970 10.94 
8 6 9.83 4 2 10.97 
0.819 7 9.85 8 4 11.01 
0.820 8 9.87 0.888 6 11.04 
1 0・909 9.88 0.890 0.978 11.08 
2 0.910 9.90 2 0.980 11.11 
3 1 9.92 4 2 1.15 
4 2 9.94 8 4 11.18 
5 3 9.95 0.898 8 11.22 
6 4 9.!l7 0.9∞ 0.988 11.26 
7 5 9.99 2 0.990 11.30 
8 6 10.01 4 2 11.33 
0.829 7 10.02 6 4 11.36 
0.830 8 10.04 0.908 6 11.40 
1 0.919 10.06 0.910 0.998 11.43 
2 0.920 10.07 2 1.αxl 11.47 
3 1 10.ω 1 4 2 11.50 
4 2 10.11 6 4 11.54 
5 3 10.13 0.918 8 11.57 
6 
ー
10.14 0.920 1.∞8 11.61 
7 6 10.16 2 1.010 11.64 
8 6 10.18 4 2 11.68 
0.839 7 10.20 6 4 11.71 
0.840 8 10.21 0.928 6 11.76 
1 0.929 10.23 0.930 1.018 . 11.78 
2 0.930 10.25 2 1.020 11.81 
4 2 10.28 4 2 11.85 
6 4 10.32 6 4 11.8 
0.848 6 10.35 0.938 6 11.92 
0.8回 0.938 10.39 0.940 1.028 11.95 
2 0.940 lu.42 2 1.030 11.叩
4 2 10.45 4 2 12.但
6 4 10.48 日 4 12.06 
0.858 6 10.52 0.948 。 12.09 
0.860 0.948 10.56 0.950 1.038 12.13 
2 0.9叩 10.59 2 1.040 12.16 
4 2 10.63 4 2 12.19 
TめleVI. H...Electrc出 againstN/l0 and Saturated KCl Calomel Electrode. 243 
π岨t. πN/l0 PH "岨t. 官N/l0 PH 
0.956 1.044 12.23 1.010 1.098 13.16 
0.958 8 12.26 2 1.1∞ 13.20 
0.9伺 1.048 12.30 4 2 13.23 
2 1.0却 12.33 6 4 ]3.27 
4 2 12.37 1.018 8 13;30 
6 4 12.40 1.020 1.108 13.34 
0.968 8 12.44 2 1.110 13.37 
0.970 1.058 12.47 4 2 13.41 
2 1.060 12.51 8 4 13.44 
4 2 12.54 ].028 8 13.48 
6 4 12.58 1.030 1.1]8 13.51 
0.978 8 12.61 2 1.120 13.54 
0.980 1.伺8 12.64 4 2 13.58 
2 1.070 12.68 6 4 13.61 
4 2 12.71 1.038 8 13.65 
8 4 12.75 1.040 1.128 13.68 
. 0.988 8 12.78 2 1.130 13.72 
O.開。 1.078 12.82 4 2 13.75 
2 1.1伺O 12.85 6 4 13.79 
4 2 12.89 1048 6 13.82 
8 4 12.92 1.0叩 1.138 13.86 
0.998 8 12.96 2 1.140 13.89 
1.αxl 1.088 12.99 4 2 13.92 
2 1.090 13.03 8 4 13.96 
4 2 13.00 1.<佃8 6 13.99 
8 4 13.09 1.0伺 1.148 14.03 
1.∞8 8 13.13 
Table VII. 
Antimony againot N!10 and Saturated Calomel Electrode. 
Ta.ble VI. Antimon)l' agai防 t阿10and saturated Calomel Electrode. 247 
Table VII. 










































































































































































248 Tab1e VII. Auttmooy agaiost N/I0 aod saturated Ca1ome1 E1ectrode. 
'lTsat. ，τN川由 PH 官.副. 官N/l0 PH 
0.177 0.26! 2.96 O.おO .0.337 4.32 
0.179 6 3.∞ 1 8 4.33 
0.181 0.268 3.04 2 0.339 4.35 
3 0.270 3.07 3 0.340 4.37 
5 2 3.11 4 1 4.39 
7 4 3.12 5 2 4.41 
0.189 6 3.19 6 3 4.43 
0.191 0.278 3.22 7 4 4.44 
3 0.280 3.26 8 5 4.46 
5 2 3.30 0.259 時 4.48 
7 4 3.33 0.260 7 4.50 
0.199 6 3.37 1 8 4.52 
0.201 0.288 3.41 2 0.349 4.54 
3 0.290 3.44 3 O.おO 4.56 
5 2 3.48 4 1 4.57 
7 4 3.52 6 2 4.59 
0.209 8 3.56 8 3 4.61 
0.~1l 0・298 3.59 7 4 4.63 
3 0.3∞ 3.63 8 5 4.65 
5 2 3.67 0.269 6 4.67 
7 4 3.70 0.270 7 4.69 
0.219 6 3.74 1 8 4.70 
0.221 0.308 3.77 2 0.359 4.72 
3 0.310 3.82 3 0.360 4.74 
5 2 3.85 4 1 4.76 
7 4 3.89 5 2 4.78 
0.229 。 3.93 6 3 4.80 
0.231 0.318 3.96 7 4 4.82 
3 0.320 4.∞ 8 5 4.83 
4 1 4.02 0.279 8 4.85 
6 2 4.04 0.280 7 4.87 . 
6 s 4.伺 1 8 4.89 
7 4 4.07 2 0.369 4・91
8 5 4.09 3 0.370 4.93 
0.239 8 4.11 4 1 4.94 
0.240 7 4.13 5 2 4.96 
1 8 4.15 8 3 4.98 
2 0.329 4.17 7 4 5.∞ 
3 0.330 4.19 8 B 5.02 
4 1 4.20 0.289 6 5.04 
5 2 4.22 0.290 7 5.悌
6 3 4.24 1 8 5.07 
7 4 4.26 2 0.379 5.09 
8 5 4.28 3 0.380 5.11 
0.249 8 4.30 4 1 5.13 
Table VIJ. ADtimooy agaiost N/I0 aod saturated Calomel Electrode. 249 
πu.t 震N/IO PH πsat. πN/IO PH 
0.295 0.382 5.15 0.340 0.427 5.98 
8 3 5.17 1 8 6.∞ 
7 4 5.19 2 0.429 6.02 
8 5 5.20 3 0.430 6.04 
0.299 6 5.22 4 1 6.06 
0.3∞ 7 5.24 5 2 6.07 
1 8 5.26 8 3 6.09 
2 0.389 5.28 7 4 6.11 
3 0.390 5.30 8 5 6.13 
4 1 5.32 0.349 6 6.15 
5 2 5.33 0.3叩 7 6.17 
8 3 5.35 1 8 6.19 
7 4 5.37 2 0.439 6.20 
8. 5 5.39 3 0.440 6.22・
0.309 6 5.41 4 1 6.24 
0.310 7 5.43 5 2 6.26 
1 8 5.44 8 3 6.28 
2 0.399 5.46 . 7 4 6.30 
s 0.4∞ 5.48 8 5 6.32 
4 1 5.50 0.359 6 6.33 
5 2 5.52 0.360 7 6.35 . 
6 3 5.54 1 8 6.37 
7 4 5.56 “ 9 0.449 6.39 
8 5 5.57 3 0.450 6.41 
0.319 6 5.59 4 1 6.43 
0.320 7 5.61 5 2 6.44 
1 8 5.63 6 3 6.46 
2 0.409 5.65 7 4 6.48 
s 0.410 5.67 8 5 6.50 
4 1 5.69 0.369 6 6.52 
b 2 5.70 0.370 7 6.54 
6 3 5.72 1 8 6.56 
7 4 5.74 2 0.459 6.57 
8 5 5.76 3 0.460 6.59 
0.329 6 5.78 4 1 6.61 
0.330 7 5.80 5 2 6.63 
1 8 5.82 6 s 6.65 
2 0.419 5.83 7 4 6.67 
s 0.420 5.85 8 5 6.69 
4 1 5.87 0.379 8 6.70 
5 2 5.89 0.380 7 6.72 
6 3 5.91 1 8 6.74 
7 4 5.93 2 0.469 6.76 
8 5 5.94 3 0.470 6.78 
0.339 8 5.96 4 1 6.80 
250 Table VII. Antim∞'1 against N/I0 and Saluraled Calomel Electrode. 
'lsat. 胃N/10 PH πsat. πN/l0 PH 
0.385 0.472 6.82 0.430 0.517 7.65 
6 3 6.83 1 8 7.67 
7 4 6.85 2 0.519 7.69 
8 5 6.87 3 0.520 7.70 
0.389 8 6.89 4 1 7.72 
0.390 7 6.91 s 2 7.74 
1 8 6.93 8 3 7.76 
2 0.479 6.94 7 4 7.78 
3 0.480 6.96 8 5 7.80 
4 1 6.98 0.439 6 7.82 
5 2 1.∞ 0.440 7 7.83 
6 3 7.02 1 8 7.85 
7 4 7.04 2 0.529 7.87 
8 5 7.06 3 0.530 7.89 
0.399 8 7.07 4 1 7.91 
0.4∞ 7 7.09 5 2 7.73 
1 8 7.11 6 3 7.95 
2 0.489 7.13 7 4 7.96 
3 0.490 7.15 8 5 7.98 
4 1 7.17 0.449 8 81∞ 
5 2 7.19 0.4叩 7 8.02 
6 3 7.20 1 8 8.04 
7 4 7.22 2 0.539 8.06 
8 5 7.24 3 0.540 8.07 
0.409 6 7.26 4 1 8.09 
0.410 7 7.28 5 2 8.11 
1 8 7.30 6 3 8.13 
2 0.499 7.32 7 4 8.15 
3 0.5∞ 7.33 8 5 8.17 
4 1 7.35 0.459 8 8.19 
5 2 7.37 0.460 7 8.20 
6 3 7.39 1 8 8.22 
7 4 7.41 2 0.549 8.24 
8 b 7.43 3 O.白O 8.26 
0.419 6 7.45 4 1 8.28 
0.420 7 7.46 5 2 8.30 
1 8 7.48 自 3 8.32 
2 0.509 7.50 7 4 8.33 
3 0.510 7.52 8 5 8.35 
4 1 7.54 0.469 6 8.37 
5 2 7.56 0.470 7 8.39 
6 3 7.57 1 '8 8.41 
7 4 7.59 2 0.559 8.43 
8 5 7.61 3 0.560 8.45 
0.429 6 7.63 4 l 8.46 
Tab1e VII. Aothnoily agaiost N/10 aod Saturated Ca10同 1~lectrode. 251 
π岨t. ltN/to PH 11・at. 官N/10 PH 
0.475 0.562 8.48 0.520 0.607 9.32 
日 3 8.00 1 8 9.33 
7 4 8.52 2 0.609 9.35 
8 5 8.54 3 0.610 9.37 
0.479 .6 8.56 4 1 9.39 
0.480 7 8.57 5 2 9.41 
1 8 8.59 6 3 9.43 
2 0.569 8.61 7 4 。9.45
3 0.570 8.63 8 5 9.46 
4 1 8.65 0.529 8 9.48 
5 2 8.67 0.530 7 9.60 
8 3 8.69 1 8 9.52 
7 4 8.70 2 0.619 9.54 
8 5 8.72 3 0.620 9.56 
0.489 6 8.74 4 1 9.57 
0.490 7 8.76 5 2 9.59 
1 8 8.78 8 3 9.61 
2 0.579 8.月O 7 4 9.63 
3 0.580 8.82 8 5 9.65 
4 1 8.83 0.539 8 9.67 
5 2 8.86 0.540 7 9.69 
6 3 8.87 1 8 9.70 
7 4 8.89 2 0.629 9.72 
8 5 8.91 2 0.630 9.74 
0.499 8 R.93 4 1 9.76 
0.500 .7 8.!l5 5 2 9.78 
1 8 8.fl6 8 3 9.80 
2 0.589 8.98 7 4 9.82 
3 0.590 9.叩 8 5 9.83 
4 1 9.02 0.549 8 9.85 
5 2 9.04 0.5叩 7 9.87 
8 3 9.06 1 8 9.89 
7 4 9.07 。“ 0.639 9.91 
8 5 9.06 3 0.640 9.93 
0.509 8 9.11 4 1 9.95 
0.510 7 9.13 5 2 9.96 
1 8 9.15 6 3 9.98 
2 0.599 9.17 7 4 10.1∞ 
s 0.6∞ 9.11 0.559 6 10.04 
4 1 9.20 0.561 0.648 10.07 
5 2 9.22 3 0.6日 10.11 
6 3 1.24 5 2 10.15 
7 4 9.26 7 4 10.19 
8 5 9.28 0.569 6 10.22 
0.519 8 9.30 0.5'1 0.658 10.26 
252 Table VIL ADtimooyagainst N/I0 and Saturated Calomel Electrode. 
πsat. πN/IO PH πsat. πN/I0 PH 
0.573 0.660 10.30 0.663 0.1叩 11.96 
5 2 10.33 5 2 12.∞ 
7 4 10.37 7 4 12.04 
0.579 8 10.41 0.669 8 12.08 
0.581 0.668 10.45 0.671 0.758 12.11 
3 0.670 10.48 3 0.760 12.15 
5 2 10.52 5 2 12.19 
7 4 10.56 7 4 12.22 
0.589 8 10.59 0.679 8 12.26 
0.591 0.678 lu.63 0.681 0.71倒 12.30 
3 0.680 10.67 3 0.770 12.33 
5 2 10.70 5 2 12.37 
7 4 10.74 7 4 12.41 
0.5~鈎 8 10.78 0.689 8 12.46 
O.回1 0.688 10.82 0.691 0.778 12.49 
3 0.690 10.85 3 0.780 12.52 
5 2 10.89 5 2 12.56 
7 4 10.93 7 4 12.59 
0.609 8 10.96 0.699 8 12.63 
0.611 0.698 1.∞ 0.701 0.788 12.67 
3 0.7∞ 11.04 3 0.790 12.70 
5 2 11.07 5 2 12.74 
7 4 11.11 7 4 12.78 
0.619 6 11.15 0.709 8 12.82 
0.621 0.708 11.19 0.711 0.798 12.85 
3 0.710 11.22 3 O.邸苅 12.89 
5 2 11.26 5 2 12.93 
7 4 11.30 7 4 12.96 
0.629 8 11.33 0.719 8 13.∞ 
0.631 0.718 11.37 0.721 0.808 13.04 
3 0.720 11.41 3 0.810 13.ω 
5 2 11.45 5 2 13;11 
7 4 11.48 7 4 13.15 
0.639 8 11.52 0.729 6 13.19 
0.641 0.728 11.56 0.731 0.818 13.22 
s 0.730 11.59 3 8.820 13.26 
5 2 11.63 5 2 13.30 
7 4 11.67 7 4 13.33 
0.649 8 11.70 0.739 8 13.37 
0.651 0.738 11.74 0.741 0.828 13.41 
3 0.7ω 11.78 3 0.830 13.45 
5 2 .11.82 5 2 13.48 
7 4 11.85 7 4 13.52 
0.659 8 11.89 0.749 6 13.56 
0.661 0.748 11.93 0.151 0.838 13.59 
Table VII. Antimo目yagaiDst N/IO and Saturated Calomel Electrode・ 253
'ltlat. 1tN/l0 PH 'ltsaL 官N/l0 PH . 
0.753 0.840 13.63 0.765 0.852 13.85 
5 2 13.67 7 4 13.89 
7 4 13.70 0.769 8 13.93 
0.759 6・ 13.74 0.771 0.858 13.96 
0.761 0.848 13.78 3 0.860 14.∞ 
3 O.邸O 13.81 
